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GAUSES OF LOSSES IN WINTER GRATN IN THE CENTRAL

CHERNOZRM_BEL

M. T, Timofeyeve = Tyulina !

Logs of winter grain is a rather f{requent coourence in egrioulturo.
Aogording to the data of T. T. Tumanov (1940), the groatest loss of
winter grain ooours in Ukrainian SSR where the average losa for several
years oamo to 28 peroent of the total seededs In Tatar ASIR this loss
oame to 16 peroent; in Gor'kiy Oblast, 11.5 peroents in Voronech and
Xursk Oblasts, 9.5 perconte

ggvoral selentiate oxplain winter loss of orops by the physico=
ohom.oal naturo of tho protoplasm, by the mechanioal damage to the
plant cells by loe orystals (Maksimov), Othors suy that the destruotion
of the plant under the ioy orust is causod by gelf poisoning due to the
formation of aloohol (Rikhter), by suffoosation (Mosolow)s Tumanov
i abtributes the orop losses to the exhaustion and froozing of the plants,
Wbrkz.of tho Ukrainien and Saratov Inatltutos of Grein Menagement
and the Kamennly=Steppe ixporimental and Seleotion Statlon hé&o ghown
that the prinoipal losses to winter grain ocour from the action of low
winter and spring temperatures. Especially harmful are the low temper=
atures that follow a ‘thawe The loss of winbter wheat during somewhat
higher temperatures after a thaw and the wheat's resigtance when drier
oonditions precede the thew has not'éeen deotermined, Some sclentists
pbtribute the spring freezing of the Plants to a loss in ‘the plant's
herdening and to the possibility of the plant's passing through the
gtage of vernalization; other soientists (Tumanov), to the exhaustion

of the plant, partioularly, to the reduction of soluble oarbohydrates.

; Experiments in the gtudy of winter-realstant whoat conducted by
iz the former Kamennily Steppe Experimental Statlon (Institute imeni V. V.
ﬂ"

% Dokuchayev) show that the prinoipal losses of grain orops under the
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conditions of the central chernozem belt osour as & oconsequencc of the
frosts following a thaw, Espsoially harmful were the late spring frosts

after the growth of the plants had begune Suoh an ogourence can in ne

way be explained by the theory of exhaustion since the planty whioh

wsually started their growth in the spring, were etrong and vigorous,
Tho Method of Conducting Experiments

The cold=resistant capacity of winter wheat and rye was studied by

Uhe Iusblbube of Agriculturs cf tho Central Charmozam Relh imani V. V.
Doltucheyev, both in green houses and under fiold oconditions of grass-orop
rotation, At the same time ocold=resistant orops were studied at the
Talovakiy State Sorting Point (Sortouchastok) and in a nuwnber of kdlke
hozee of Talovskiy Rayon,

Research was conducted in 1946/47 on the sowing of elite varioties
on fields protected by sholter belts end on the open steppes Wintoer
wheutz’Gostianum 0237 was sowvn on 30 August on the steppe end on 28
August on the fields proteoted by the shelter boltse \inter rye VSKhI
was sown in field No, 2 of olite orop rotation on 18 Aupust; and type
Map in fiold No, 3 of southern orop rotation on 16 August, The fields
weore surrounded by recently planted shelter beltss L

In this experiment the following problems weore studied:

1o, What were the peoularities in the condition of the winter

grain plants in the winter=spring period?

2, Why did the winter wheat survive the drier conditions of winter

and perish during the more humid oonditions of spring?
3. Why should one type be more, and another less, oold-resistgptr‘~mhﬂw N
i under the seme growing conditions? |
ko 4, What physiological requirements ought 4o be produced in a type
_}' by selection during the appralsal and reJjection of pdants in
the process of determining the most cold=resistant type of

viinter wheat?

CONFICENTIAL

Brremurr s s na IR PARIT Y

R | ol




Declassified i . -
classified in Part - Sanitized Copy Approved for Release 2012/05/23 : CIA-RDP82-00039R000100040057-5

gy

CONFICENTIAL

The sowing was done by traotor digk seeding on th
VSKhT and Mup rye were sown

e steppes and in

the fields proteoted by the gholter boeltse

Kt the rate of 100 kilograms of seed per heotare) and Steppe 138 and ]

0237 Gostianwn winter wheat, at tho rate of 140 kilograms per heotaree

The sowing was done in fallow chernozome Manure was added only to

the steppe fields and at the rate of 20 tons per heotares

Although tho young ghoota were frall, subgequent rainfalls guarantecd

good growth to ‘those plantx on the fields proteoted by the shelter belts,

and these took root well and bushed owte On the open gtoppe where

0287 Gostimnuwn wintor Hhoat was sowm in winter, since the grownd had
not been brokon, sowlng was WOrHoe This was explained by the gevere

drying of the plowed lands during the 1948 drought.

Fpoats on the ground's surfoce appeared on 1 Ootober of the year

of sowings On 17 November the ‘temporature dropped to 18 dogroos balow

zero (all roadinye oentigrade)e There was o gubsaquent rise in tomper=

by
on 22 November the temperature dropped to

pture to 10 degrees aboves

Trom the second half

22 dogrees below and then rose to 4 dogrees abovee

of Ootober, fhe portion of tho plents above the carth's surface began

to diee
|

An analysis of the temporature and the number of hours of daylight

from 16 August 1948 through June 1947, according o data of the looal

metoorologioal station, shows thet the duration of ‘the period with a

mean daily temperature below zero wus 140 deyBe The number of doys

with & minimun ground surface ‘temperature below minus 20 degrees was

25 days; below minus 26 degrees, 14 days} below minus 30 degrees, b
LAl

Most days with low temporatures fetl in January and VFebruary,

w‘ 3{ { JL/
6a6~00ld-days..oana after thore wWes & ENOW COVErs The

d&YBo

&

nunber of days with a pround surface (sbove the snow) end air tGempera=

ture from zero to ten degrees above, be

;#. Ahs outhirp
oalendar winter, was 45 dayso According 4o oun-easUT emonts, ot the

oL
|
3 -

-

|
fore the aotual beginning of the i
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beginning of winter, the difference between the temperature of the ground
at the root level and at the swrfece, without a snow cover, Wag as mwoh
ag 2 or 3 dpgrees. The temperature of the ground at the purface was
lgwer than the yemperature of ghe ground ab the root levels Taking the
above faotors into conglderation, one cen agewne ‘that, before the bow
giming of the 1046 winter, all conditions were favorable for the winter
grain plants, whioh were planted at 4he normal time, to pase through

the ntage of vernalizatione

The goound f{rozo after 4 December. The ground was covered by snow
from 20 December through tho middle of Merche The height of the young
plants was 13-156%%»?3/ ctoppes and 2550 om in the flelds protected
by tho shelter belts, The temporature of the air and of the ground at
the gurface fell from 18,6 degrecs below zero to 20 dogrees below zero
in Novembor, and to 29 degrees below zero in December, These dates
coineide with the snow={res pericd in November eand with the negligible
snow cover in Deoember.

An inorease in temporature during tho winker perlod was observed
from 22 ‘through 28 Februarys The maximum temperature for this period,
according to deta of the meteorological gtation, did not oxceed 2.2
degrees above zeroe In February, as & regult of melbting snow and ground
thaws of up to 4-6 om in many pleces, tho plants were oxposeds The whole
of the primary sown area remoined covered with snows In the places
where tho ground wes exposed, ‘the temperature rose to 10 to 13 degroes
above zero in the daylight hours during the thews.

Molting of the snow began from the second helf of March and con-
%inued through 25-2g March. By B April, the so0il was completely thawed
on the fields protected by the shelter belts; and by 10 April, on the
gheppes.

. Yearly precipltation from 1 May 1946 through 1 May 1947 wog 326.2
m%oh 274,8 mm osme in the form of rain and 61,4 mm in the form

of smowe The number of daylight hours from 16 August through 22 October
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' f% diminished from 16 to 10 hours; from &2 Qohober ghrough 7 November, i
4 :

1 from 10 to © hoursy frem 8 November throuph 22 November, from 9 to 8 3
hours; from 23 Vovember through O Decamber, from 8 to 7 hourse Alter yf

7 Decomber and up to 7 January, the number of daylight hours remained
at 7 howse From 8 Junary, the daylight houra inoreased and reachsd
8 hours on 22 Januery. From 23 Jenuary through 7 Februery, the number
of daylight hours inoreased from 6 to 9 hows; and from 8 through 21
February, from 9 to 10 hourss From 22 Fobruary, the number of daylight

T s

st

houra excooded 10 hours, reaching 16 hours on 1 May.

“arm woaktior oot in from the sccond half of Mareh to Qpril. The
! temporaturo ot tho ground's surface rogse to 18 dogroes above zoro, with
o minimum temporature of 2,3 degrios above and a 26 hour mean of 7 or
8 daogreos, During tho dey, tho tomporabure rose to 16 or 20 dogroes
above zero, Infrequent drops in temporature to 8-10 degroon Welow zoro
! wore obsorved in April and Mays
/ The study of winter whoat end rye conduoted on tho institute's
fiolds utilizod an shelysis of theo oondition of the plants for the
entire winter und spring periods. Obsorvation of winter orops under
kolkhoz oonditions wore made ot the boginning of wintoer end agein in
tho spring after the plants had wintored, ‘
The oondition of the plants was studied by growing the plants in
1ighted, heated chenbers end by oomparing the growth of the growing
oono under laboratory conditions simulating long deys with meny hours
of daylight with ite goowth under natural field conditions,
The long days were simulated by lengthening the natural dey to
17 hours by use of olectrlc lights, using 550 walls per square meter
of aren, Differences in the growing cones of the plants were gtudied [
with the aid of megnifying glossos and a graph,tracing the plants

stages of ddvelopment.

The plents! resistance o cold was determined by the percentage of

e vet: ST

the total number of speoilmens taken from the fields which gurviveds
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¢ The plante in the heated, lighted chmnbers astuwally grew. Along with

the study of their growth, the peroentage of 1:!.'vi,ng plants in the
total nwiber wae determined.

The influence of agrioultural tec'nelogy on winter graing' roesist=
ance o cold in the winter and spring Vas studlod by analyzing the
condition of the plants before and after provision of wintering faolli=
ties wnder varlous conditions on the flelds of the Institute of Apri=
oulture, in kolkhozea, and in the Stelie Sorting Point of Talovekly
Rayon. Various mothodas of agrioultural 'teclmoiog;y woro wbilized in
gewing exporim.mtz, Thoma Aparimante entailed differonces in tho time
golooted for working the soil under winter goving oconditions, in the
uc'hual)r’ sowing date, in the depth of gowing and in tho method of condi-
tlonlng tho soll beforo We sowlnge

Gold-resliotent variotics of winter wheat were studiod undor the
oonditions of tho Kamennly Steppe by freezing tho plants before and
aftor thaws.

The obsorvations of the local weather station on temperature and
other oonditions were acoepted, The research gtaff only used thelr oW
obsorvabions in the complete absence of any obsorvations by the
wenther stutlions

The luck of refrigeration oquipment made it necessary to freoue
plants under natural conditions.

Plants tested at the boginning of wintor wore taken out of the
ground with the utmost oare so as not ‘o harm 'hheir roo‘l‘.a. These plants
wore set in containers £illed with earth and warePM’{ﬁh in the open
air and ineide e greenhouges Up to 80 plants were set in oontainers
with o diameter of 20 om,. These plaats had “4=6 gtoms onchs

Plants set out in the open eir were exposed as complotely to *

meteorologlonl conditions as those in the fields. i
At root level the temperature was read dally at 7 AM. At the same
time, ‘he weather data of the meteorologloal stotion was ubilized in
o p determining the periods of crop freezing.
w
i 6=
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At the beginning of winter, as soon as the bemperature of the alr
1.4 o 16

and of the soil at the root level began to drop sharply,
g were ocarried

v

40 20 degreos below zero somo of the experimental plant

{nto heated, lighted ohamberd to grow, others were lef't exposed in the
e sot on the ground in open

B

e R IS S ST e

open alr for further freozing, Others wer

groenhouses fov wintering, To prevent tiese lattor plents from [{roos= ‘

ing oomplately, thelr containers were placed in horge manure and tho

! sidos wore also ocovered with porous horse manuree ‘When the snow fell,

the conteiners with thelr plants wore covered with snow, The plants

were kopt under thooo conditions until spring whon they were again

examinede

When it booame nccossary o oxmnine ‘tho plants' condition and thelr

rogigtonco to cold, thay woro falon oul, placed in o cool place %o 4

thaw, and then put in the heated ochamberse
Observations on the development and preservation of oold=ronigt=-

onoo in the oxperimental steck were oonduoted all winters After each

gharp drop in temperature, ‘the plants from the sxposed area, whiech

were kept in little wagona, were carried into the heated, lighted

chambers o growe
Meintonance of oold-resistent qualities in plents was gtudied by

the same method as development of oold=resistant qualities with one ‘

digtinotions Aftor the plents whioh had been carried into the heated,
1ighted chambers had begun %o %‘Gw, ‘they were subjeoted & gecond ‘time

to froezing in the open aire
A record of the plants whioh had survived and of those which had
perighed was meintabned as followss (1) For a period of 20 days, for
- Wp).mu witl aesrewing temporature of 17 tg, 20 degrges above zeroj
(2) For 16 days, for plonts with a growing femporature of 26 degreoss
i (3) For a month, for plants with a growing temperature of less than ‘
? 16 degroes above zeros

While the plants were growing, the solil was kept humid to insure

s more rapid growth of the g
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Requirements 1in ragard to the natwre of the work consisted ofs

(1) timeliness in freezing the plants after their hardening) and (2)

acouracy in seleoting the proper freezing temperatures after the plante
hod begun growlngs

14 wag neoesgary ‘o freeze the plants, both before and after thaws,
so that some of the plants whioh were being compared would be damaged
or killed while othor plents remained healthye This freezing had to Do

meintained through the entiro wintere

Resullis of tho Work

The above~montioned wave of froots in November, whioh lowered the
semperature on the ground's purfaoce end in the air to 18=-20 degroes beo=
J.ow zero in the snowless period ond %o 29 degreos below zero in December
under & light enow cover, Coes not give any {nformation about the frost
resistent qualities of winter grains, and, in partioular, winter wheaty
A determination of the resistance of the plants under field conditions,
at the beglnning of winter and in the spring after wintering, indiocates
that the frost=resistance of winter wheat 0237 Gostlanum dopends, to
a large degrec, upon tho extent to whioh the goil has been worked, upon
the %imé of sowing, upon the depth of seeding and upon the pre-sowing

condition of the soils

CONFICENTIAL
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Frost Resistance o Winter Wheat Gostiznum 0237

Independent of Conditioms of Agriculiural Tecksnology

Place of Working of Time of Depth of Previous Percentzge of live seeds
Cultivation the Soil Seeding Sowing in ca Crop
at deginming after protradiing
of winte: wintering
Institute of
Agriculture:
Fields among shelter
belts* black fallow 26/ VIII1 -7 barley 97 85 no
‘ - .stefape* " * sofviii 6T oats g9 57-67 "
Palov State Sorting
Point:
Industrial crops black fallow 1/IX 5-b _ 97 85 "
Experimental types " . 1/1x 5-6 -— 971 91 L]
Kolkhoz imeni spring
Krupskaya late fallow 20/1X 3 wheat 87 70 "
spring
Palov Agricultural May fallow 1/1X 3=l wheat 8b L5 "
Artel : July fallow 20/IX 3=l barley 271-33 0 "
Kolkhoz "Krestyanskiy '
Trud® June fallow  19/IX b teets 8l 9 "
Kolkhoz %Veseliy late fallow 3A3% p22333 soring
Prug® before sowing 19/IX 1-2 grain 70 43 Yes
" - Kolkhoz "Novyy Land idle
Trud¥ May fallow 20/1x 1-2 6-7 years 50 0 L
*)o snow cover over these sections. Show cover over others. -9 - . 3 g
: CONFIDaNTIAL
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An examination of the data presented in Table 1 olearly reveals

differences in planta end in their qualities of reaistance,

The Tnastitute of Agrioculture provided good oconditions for growing

St i R e A ST TS

winter graln orops on fields among shelter belts and at the Talovekly

State Sorting Points Proper and timely working of the soil and proper
gowing mado possible healthy development and better fall rooting of the

. plants. As a result, the plants wont through tho wintor better prepared,

1.0,, more resletant to tho winter's adverse conditionss At the beginning %
of wintey, winter whoat 0237 Gostianum wag 07 poroent f{ront roslatant on
the fields protsoted by sholtor belts, but only 89 peroent frost=
rosistant in tho open ateppes, When wintering withoul eny kind of anow B
i cover, the plants wore only 85 peroent and 67 perecent, rospectively, 4
frogt-rogistant,
Hy Although thore wan a snow cover in the kolkhozes "Novyy Trud" and
"Wogalyy Trud", shallow sowing caused a failure of the winter wheab

orop in the 1946/47 winter, The loss of wintor wheat in the kolkhoz

TR Lt L S R i

» NP ——

"Wovyy Trud!, even at the beginning of winter, wus 50 peroent; but after
wintoering of the wheat, the loss was 100 percents In the kolkhoz
"Wegelyy Trud" there was a 30 poroont orop loss at the start of winter
and a B7 peroent loss in the spring, Dead seeds which lay on the sur=-
fuce of ‘the ground and never took root were not inoluded in these
fipures. An investigation into the oonditions of wintering of young
plants in these kolkhozes showed that there were many plants with
protruding roote, Tho roots of these plants protruded as a result of
shallow sowing and late working of the soil before sowings Protrusion
of rootes was the principal cause of orop failure.
The principal loss in winter wheat took place on the kolkhoz *
} "Krogtyanskiy Trud" because of the late pre~sowing conditioning of the |
soll and the late date of sowinge In this kolkhoz, the number of plants
atill living after the first frostd of winter was only 84 perocent, By
the end of winter, only 49 percent of the total number of plants were

i 5411l alive,
CONFICENTIA
i .
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The date of sowing aldo had great significance in the development

of frost-resistant winter wheat as was shown by the sowing in the

kolkhoz "Talevsldy Agrioultural Artel",

e et e TN AP et e

A study of frost=rosistant qualitles of young plants sown on 1 and

20 Soptember revealed big differences in the reaistance of thege planta,
The lonﬁor the plante sown on 1 Soptember was 14 peroent at the begine
niag of winter after the November and Dooember frosts while the logs

of the plunts sown on 20 September camo to 70 peraent, After wintering,
the plante planted on 1 Soptembor suffered a logs of 46 poroont, Those
planted on 20 Septomber sulfered a 100 poroont loma,

Proparation of the soll bofore wintor whoat sowing is algo ime
portunt in developing frost-resistant Plantss If ono compares the
frost=reosistance of winter graing during the samo periods, in the
kolkhoz "Veselyy Trud", where the ground had lain fallow, and in the

" ' kolkhoz "Novyy Trud", whore the sdil had not been worked for 6-7 years, |
it is apparont that the resistance to frost of the plants was less on '
the kolkhoz "Novyy Trud".

To Eum up, the main reason for the loss of winter wheat crops in
the 194647 winter, under oonditions of the contral chernozem belt, was
the non-obsorvance of proper agricultural technology on many farms,
Late pre-sowing oonditioning of the soil and shallow surface-planting
of the seeds led ‘o the exposure of gomo of the sceds on the surface

~ and to the protrustion of roots, When the sowing wag done lete, the
plantis took root, bughed poorly, and did not harden satislaotorily,

When the land that had been idle meny years was plowed in May rather ]

then in the previous autum, the resultant late sowing led to tardy

growth and imperfect hardening of the plant which then became legs

able to resist frost, The faot that plants planted in long idle land

! were less frost resistant than thoge planted in fallow land is explained

S

y by e disproportion of nitrogen, phosphorous and potassium in the soil, {

A surplus of nitrogen leads to & lowering of the plant's resistance to

wer iz TEATECT

' frosts Poor oonditions in the early stages of a plant's growbh and

, ey "‘m‘x

-1l -
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development lead to low frost=resistant qualities in the plant and to '

1te eventual damage and logse

The Effect of Winter Damage on the Life
Expeotanoy of Plante

finter damnge/&@h%rring at lower temperatures lowers the life
expeotanoy of a plant, Plants osuffering most damage in winter, develop

alowly, mature late, and are of poor qualitys They usually produce a

amaller harvent,
Plants takon frem the steppo were less vigorous than these taken
ot the game time from the fields protected by sheltor belts. The plants
protected by sholtor belts, as woll as thome from the steppes whioh
lacked enow, wore damaged muoh more by the lower temporatures,
. The harvest of damaged orops was small, and the most damaged orops
& produced no harvest at all,
Apparently, the growing oonditions of the plant in the first stage
; of 1ts devolopment has a great influenco on its 1ife expectancy end

productivity, !

Conditions of Winter Wheat and Rye and

Reasons for their Froeezing

In 1935, Xuperman agreed with the comtention of the author (made
in 1934, 1936) that a high sugar ocontent in the plant does not alweys :

insure a high degree of frost-resistance, An inoresse in the formatlon

of soluble oarbowhydrates in the plants often ocauses a deoreage in their
i ’ frost-resistant qualities, According to date of Kragovskiy (1946),
‘ low sugar oontent in the plants coinoides with decressed reogieiance to
lower temperatures,

Although extensive research has been undertaken to establigh rom-

lationships between the frost-resistant qualities of plants and their

RN iy

internal physico~chemical charucteristios, this work could not bo made
g i
g - 12 - ‘
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the bagis for the plant geneticists bo disoever frost~realetant orops
nor for the agronomist to develop improved methods of sowinge I, Ve
Miohurin developed new trends in the solution of problems of frosy=
regigtance by plents and T, D. Lysenko expanded lilohurin's ldeass
Their work proved that the plant organiem oould be oontrolled by oon=
trollod brecding.

Although oontrol over the plent's growth and otages of development
oan ovon change the plant's renistence to frogt, insufficient atudy of
the oconditions of dovelopment of these processos in the winter=npring
poriod havo so far boen & barrier to furthor studys Depending on the
oonditions of growth and development, theso procesnos tako difterent

formse
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Tzble 2 ]
g Wintering of Plants under Field Conditions .
4
Name of crop ’ Fercentage of Flants Surviving at the time Specimens ¥ere Teken from the Fieid for Exemination i
and type \
23/XT LJXII OJXI1 12/X11 23]/XII 28/XI1 Aiverage for 20/1 12/I1 2b/1I1 Average for 18jI11 3-14/iil
January Febtraary
Winter rye:
VSKh1 109 100 100 97 g0 91 92 100 85 K4 g1 By 13 s
x Mup 100 100 100 98 93 9% 98 100 100 68 g4 3 81 R
Winter wheat:
Sterpe 135 protected
by shelter belt 100 93 100 97 91 97 96 100 %0 88 &9 85 83
Gostianum 0237 R
protected by shelter belc 100 89 100 93 97 99 97 100 100 88 89 85 83
_ Gostianum 0237
on open steepe 100 83 100 89 91 93 16 51 ©of 51 [ ST 17
Ak ’!‘L&-b
: il ‘
Sy
s E - . 5 o . - St -
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Teble 2 reveals thal by the end of Februm"y ghe follewing peroent=

ago of orops were gtill alives winter ryel VsKhl - 81 peroont, Mup =

e

84 peroent) wintor wheats Steppe 136 = 80 peroent, Goptianum 0237

protected by shelter belte = 89 pm'o‘en'b, and on steppes = 67 peroents.
By Maroh, tho number of living plents had deoreased as follows! VSKhI
from 81 to 64 poroent) Map from 84 to 78 poroent,

A sovero drying of tho soil during the winter sowing periods, the
‘ proesenca of continual overoasts end rainy doys during awbuma growing

[}
poriods, and the periodio inoroases §n tomperature in autum when the

plonts harden, not only provent the planta from developﬂ.ng';sui‘fioiont
frogt=rosistance, but, during the periodic thavws, oven couge o loagd in
tho frost-resistence alrnody acquireds

v Weather oonditions during the poricd from gowing to ‘the coming of

(]

winter form a basis for assuming that the stago of vornalization of
the winter groin plants was terminated before wintoer.

An examination of the growing oone of winter wheat and rye plants
gk ‘the bogiming of winter rovealed & longer and more differentiated
growlng oone for these plants, purticularly for the ‘t‘ye, than is usually
found in these plantse

To prove ‘those contontions, planis were dug up from tho fiolds ot - -
the begimning of vwinter end were transplented in containers which were
thon placed in hoated, lighted chambers. All tho winter whoat and B
rye plents formed gpllkoesn, {ndicating that they hed passed through the
vernalization stagoe

| The resistance %o frogt of winter grain plants of the oontral

chernozem belb under conditions of ‘the 1946 47 winter depended mainly
L on the extent of thoir hardening during autumn and the degree to which

they had presorved their resistance during the winter end spring thawse

Ew In tests baken before January, the following results were obsorved: |
!
B V8Kl winter rye = 92 peroent of the plents yemoined alive, Mup = 98 i
1
) 'E percexﬂi; of the winter wheat, 135 Steppe = 96 peroent remeined alive; \
- 1B -
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0287 Gogtiamun planted in the shelter beltg = 96 peroent, and
in the steppe - 90 percent, The very highest peroentage loat during
this period was on the steppe = 10 peroents On the flields protected
by shelter belts, only 2 to 4 peroent was loats

An investigation of the frost-resistant qualities of the plants
in tho middle of January, after o severe drop in @'e\md surface temper=
abure at the beglaning of the month (up to 33 degroes below zero),
indicatod that the lono during this poriod did not oxceed 10 peroent,
Kore serious losses of all types of rye and wheat took place near the
ond of February, espeoiunlly, at those points where the snow had melted
during tho thaws (Table 2)s For exemple, 19 peroent of the totalsorop
of VSKhI wintor rye frozoj but in places without snow cover, this figure
renched 23 perconte For Mup, these figures were, rospeotively, 16 and
32 peroent; for 136 Steppe, 1l and 12 percent; for 0237 Gostianum, 11
and 12 percent in fields protected by shelter bolta; ard 33 and 34
peroent on the steppes

March frosts of from 12 to 18 dogroes below zero, coming aftor a
rathor long warm poriod at the end of February)and high temperatures
during the first days of Maroch, again caused demsgo and loss to plantse

The number of VSKhI winter rye plants whioh survived deoreased to
64 perocent; of Mup, %o 73 percont. The resistence of the winter wheat

%o this marked drop in temperature was not observeds

CONF DA
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i Table 3

No.of Live Plants and Stems per Square Keter i ]

Name of plant 4th April 12th June Destroyed during Percentage of
and type alive alive period - April destroction from
through June April to June
plants stems plants stems plants stems Dlants stems

Winter Rye:

VSKhI 168 bblt 142 552 2b 112 19 17 1

{ Mup 204 673 186 653 18 20 9 3
Winter wheat:

135 Steppe protected 194 588 m 389 83 169 42 30

by shelter belt

0237 Gostianum

protected by shelter beit 223 519 154 488 b9 91 3 16

0237 Gostianum

on steppe ; 222 LT 220 %65 2 - 1 —_

- 1i7-
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By caloulating the number of plante surviving per unit of area,
it 1s possible to ahow the extent of the overall damege and freezing
of the plante and stems during the spring period (April, May)s After
the number of plants and stems surviving per square metor at the begin=
ning of April was determined, further examination was made in June. At
that time, plant loss was found to have been considerable,

During the April end Mey frontn, whioh followed a long thaw, both
the plants and tho stems sulfereds Of the rye, the type that suffered
moat was VSKhI; and of the winter whoat, 138 Stoppe., In this period
there was groater damage dono to the plents in fields proteoted by
sholter belts than on ‘tho steppes

Tho groat damage done to the ?lanta on the steppe during low
winter temporatures in oomparisonﬂiiﬁthone sown betwoen the shelbter

by | belts resulted from the tardier growth and development of the plante

2n the steppes Observation under field oonditions of plants protected

by sheltor belts and of thoso on the steppe during the spring thaws

proved that the growth of the plants and the formation of their embyonie

spikes during the spring thaws bogan earlier in the plants protected by

shelter belts than in those on ‘the steppee

— The eaflier formation of amﬁ&onic spikes on the winter wheat plants
o# the fields proteoted by shelter belts than on the plants of the steppe
was the result of lesser damage to the protected plants from spring
freezing and subsequent thaws, Meteorological conditions of 1946/@7

help to explain the differences in the development of the two sets of

plantse The more intense freezing and slower thawing of the soil in
! the steppe was rosponsible for the slow growth and develoﬁﬁg:ﬁ of the
| steppe winter wheat and retarded development of the embtyonio spikess
; The late frosts in March, April and, especially, in May, whioch low= i
ored the {}mperature of the air to 8 to 10 degrees below zoro, coming
¢ after thaws which had reached 18 deprees above zero in March, 21 degrees i
above in April, and 24 degrees above in May, had little affect on the
frost resistant plants. The plants, at the end of March and at ‘the

| beginning of April began to take on foliage, A more vigorous growth
; CONFIENTIAL
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of leaves and stemns, and even the formation of new ghoots, began alter

20 April, The growing oone of the plants alao developed during the
thewse Tt lengthened, booame coverad with rings and passed from one
stage into another., Embryonio spikes began to devalop ou uany plants

and stems.

An analysis of tho development of ‘the embryonic spikes of the
difforent typea of grain during the warm pericde indicated that this
dovolopment did not tako place gimultanoounly in all plantse The winter
whoat Zernogradke formed its embryonic spike earlior than did 136 Steppe,
but 135 Steppe wag oorlioer than 0287 Gostianum, The earlier develop=-
nent of tho embryonio spike of 136 Steppe uring tho gpring thaws led

'y to o considoreblo loss of plants and stoms from the freezes which
followed the warm spells (Tablo 3).

Tho studies of many sclentists have demonstrated thet the formation

of the ombryonic spike greatly deoreases the plantis resistance <o

; frogte Plunts, which were capable of enduring low temperatures of 16

to 20 depgrees below zero before the formation of the embryonic spike,

i froze at 7 degrecs below zoro aftor its formatlons
Aftor o frost of 8 to 10 degrees below zero following the develop=
ment of the embryonio spike, those stems which had already developed
enbryonic spikes died out, but at the same time new stems were formod. :
As e result of these phenomena - the loss and disappearance of the dead
plants and stems which had perished in the winter and early spring periods,

and the formation of new stems in the spring period - an examination of

the plants which survived did not completely reveal the extent of the

%..:
[
;

&

spring orop loss, espeoially the logses in April., Therefore, as is

evident from the data on the surviving plents and stems per square meter

(reble 3), the fact thet these plents were dying was not refleoted in
the April tests even though noted in the overall records on ‘the sowing

of winter grain.

CONFICENTIAL
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It geoms oertain that the thaws at the end of autwm and at the
beglnning of winbor were rosponsible for the plant's poor development
and low frogti=reslstances The winter grain plants enfiered the winter
ineufficlently hardeneds Duriang the fall and winter thews, growing
oonns developed on the plants whioh had passed through the stage of

vernalization and as a result the plants hardened more slowly,

H

i
5

#

The low tempeoratures of December and January, although not winter=

Ry

killing the planta, groatly damaged and weakened thom, After tho frosts,

T e

b a oonsiderable part of the plants' leaves turned yollow,

-~ ? Furthor sovere frosts in Pebruary, during a period whon thore was
a gporse anow oover and when the plants were insulficlently hardened,
again damagod many of the plants and killod off tho weak ones,

Periodio thaws at the end of Fobruary ond in March and & rather

138 significant temperaturo rise in April and May caused more rapid develop= ‘

T Zeemsnl

ment of the growing oone and tho embryonlo spike, A48 a result, the
plants wore demaged ond weakened Ly subsequent frosts,
\1 Different types of plants reacted differently, Some were damaged

ﬂj more than others, Theme differences oocurred in various types of plants

and in individual plants among the various stems.. Some of the plants
perighed while others survived, Some stems wore frozen while others
on the same plant went undamagede

Up to the present time, it has bLeen assumed that differences in
the charaoteristios of plants of the same type are due to a lack of
homogeneity and to physiological differonoces, in partioular, in the
plant's reslstance to oolds The reasons for the differences wore not

indicatieds l
A study of the development of the growing cone under field and J

laboratory conditions for the autumn, winter and spring periods showed

variations in growth and in the development of the embryonic spike,
both in different types and varieties of plants and in the various ’
stems of the same plant,

Differences in the growing oones acoount for the varying degrees
of endurance of the plants after thews, The greater the development

CENTIAL '
s | ,
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zx of the growing cone, the less the plant will develop and maintain its '
resietance to frosts When the embryonic spike is formed, or when the

plant pasaes from the gtage of vernalization into a new form, itia frost=
: resigtance falls sharply.
| Table 4
Frost Resiotance of Plants ihioh Have Gono through the 2
Vornalization Stage aftoer Thelr Srowth undor Diverse Conditions |
Type Percentage of Plants Surviving
- Natural 17 hours of
daylight daylight Field conditions
{leated ohembers Januory Maroh
average
Winter Rye:
" VSHhI 20 0 92 64

Mup 42 0 98 73
Viinter Vheat

Gomtilanum 0237,

proteoted by

ghelter belts 66 0 97 86

Gostienum 0237,
open steppe 66~ 0 90 67

Steppe 1356,
protected by
ghelter belts 60 0 96 86
The conduct of the 1946=47 exporiments in the study of resistance
to frost by plants which hed gone through the vernalization stoge after ‘
S fheir growth under diverse conditions of lipht and wermth again indl=
cated the sharp diffarené%a among ‘the. various types of plants and within
sach type (Teble 4).

i After tho plants were grown in a warm place with 17 hours of light
daily, a subsequent freeze oauged thelr complete destruotions Plants

grown under the same econditions buﬁ with natural daylight suffered less

-2l -
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3 damages The complete loas of plonts whioh had received 17 hours of light i

:
T T DA T

daily was explained by the development of the embryonio spike on the
slants end by & gonsequent extreme 1owering of their resletence to frosts
during this period of their dovelopmente The significant losses among ‘

plants growm under oonditions of natural daylight, but in hegled chambers,

when oompared with those grovm in the fields, was explained by the groater  }
dovelopment of the growlng oone of the formors Greater development in
tho embryonio splke 1od to moro rapid freezing and Lo more gerious
damago to the oteme

Meteorologioal oconditions during tho oarly apring poriod of 1947
wero very favorable for the growth and devolopment of winter grains in
the aros wnder considerations Signifioont thaws vwihich might have causod
repld growth of tho planta wero not obgerved, But the temperature of
the oir and the ground gurfoce did roach 21 to 24 dogpees nbove zero
in May with a gubsoquent drop in temperature o 8,6 dogroes below zeros
Howover, this temporature drop did not preatly affoot the plants be= ,
j cause ot this time the warmth during the day was aoocompanied by & 0001~
ing of the goil during the night and early morninge As & result, the }

growth and development of the plents was not groat; the development

of the embryonic spike was retarded; and the frost resistant qualities
were maintained in the plante All thogse faotors in turn gaved the

plants from the more severe frostde
Conolusion

/ From the above evidence, it oan be nssumed thet the yearly ocon=
‘ ditions of the oentral chernozom belt ere suoh fhat meny of the winter \
H grain plente go *;hrough the vernallzation stage betwoon the time of \
gowing and wintere The presence of late autumn end winter thews during
the latter helf of the vernalization stege speeds up development of the
growing conee The growing cone grows in length and is sovered by more

rings.e

g
3
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Under these conditions, the plant not only dees not harden, but actually

often suffers a deoreans in froet resistence, During the more signifi=
oont thaws when the plante Dbegin growing rapidly, they may develop an
enbryonio spikee With the formetion of this embryonic spike, the plants

undergo qualitative changesa and aro almost complotely uneble o resist

o

froate

ST

- . Differencos in tho frogte=reslstant qualities of differont types
of plante and of otems within the seme plant are oxpleined not only
by the differences in ‘the dovolopment and maintenance of frost=resist=
ant qualities during the stage of vernalization, but also by the digsiml=
lar development of the growlng oone and the embryonic apike aftor the
conolusion of tho vernalization stagee As o result, the various plants!

by resistance to frogt diminishes during thaws in different woys and to

i

different extents, With the development of ‘the embryonioc spike, the

frogt=resistonce of the plant beoomes extremely low, However, no

i mattor how variable mey be the frost-resistence of different plunt
variotios and of stems of the game plant, and no matter how varied the
plants in thelr independence in regard to growing conditions, the

i charsoteristics of heredity make possible the differentintion of plants

with greatoer Progt-resistancd from those less frost-resistants,

The frost-resistance of grains is determined, primgrily, by their

grovith and development during the winter and spring periode In order i

ﬂ: ‘ o prevent loss and serious damage to the plants from frosts following :

the winter and spring thews, it is necessary to delay the processes of i
growth and devef%pﬁgzgﬁgﬁ:zgz these thewss First, the breeding of

‘types which roquire meny hours of daylight and high tempefaturea for

the growth and development of the embryonic spike end, geoondly, the \

i : contirol of the water and heat oontent of the stll, of the height and |

2 denslty of the snow cover, of the appropriate working of the soil and

% of the spreading 6f manure, oan geoure good wintering and high harvests

from winter ocropae

| | L
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